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of a designated portion of a taken image, a zoom len s 
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IMAGE PICKUP DEVICE 

This is a continuation application under 37 CFR 1.62 of 
prior application Sen No. 08/447,103, filed May 22, 1995, 
now abandoned, which is a continuation application under 
37 CFR 1.62 of prior application Ser. No. 08/078,565, filed 
Jun. 17, 1993 now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an image pickup device, 
and more particularly to an image pickup device provided 
with electronic zooming means and electronic image vibra- 
tion compensating means, adapted for use in a video camera 
or the like. 

2. Related Background Art 

In an image pickup device for converting an optical image 
into an electrical signal, the image vibration or the object 
movement can be detected by a calculation between the 
frames of the image signal, and the image vibration can be 
reduced by means of the detected movement vector. The 
prevention of image vibration can be achieved by an optical 
configuration in which the vertical angle of a variable -angle 
prism is controlled according to the detected image 
vibration, thereby optically compensating the image 
vibration, or an elecu-onic configuration in which a partial 
image compensating the image vibration is extracted from 
an image stored in an image memory and is released as an 
output in the normal size. The latter is also known as the 
electronic zooming function for electronically enlarging the 
taken image. 

FIG. 1 is a block diagram of a video camera provided with 
a circuit for electronically preventing or compensating the 
image vibration. An image pickup device 12 converts an 
optical image, formed by a zoom lens 10, into an electrical 
signal, and an AID converter 14 converts the output of said 
image pickup device 12 into a digital signal. An image 
processing circuit 16 is functionally composed of a memory 
control circuit 20 for controlling an image memory 18, a 
movement amount detection circuit 22 for detecting the 
image movement from the image signal, and an electronic 
zooming circuit 24, and serves to reduce the image vibration 
by means of these circuits. 

In the above-explained configuration, the image informa- 
tion entered through the zoom lens 10 and the image pickup 
device 12 is sampled with a predetermined sampling 
frequency, then converted into a digital signal by the AID 
converter 14 and supplied to the image memory 18 through 
the image processing circuit 16. Then amounts x, y of 
movement in the horizontal and vertical directions are 
determined by the correlation of said signal with the next 
field or frame, and a control circuit 4 reads the image 
information from the image memory 18, with a reference 
point displaced according to said amounts of movement. 

Referring to FIG. 2, an area W indicates the storage area 
of the image signal in the image memory 18 and is always 
constant. An area Rq is the read-out area of the image signal 
from the image memory 18 when said amounts of movement 
are zero, while an area R^^ is the read-out area of the image 
signal when said amounts of movement are X and Y 
respectively in the horizontal and vertical directions. The 
image signal thus read from the image memory is compen- 
sated for the vibration and provides a stabler image which is 
more comfortable to watch. 

Within the entire image W stored in the image memory 
18, the image processing circuit 16, when the image vibra- 
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tion compensating function is activated, reads a central 
portion Rq from the image memory 18 and expands said 
portion to the size W by the electronic zooming circuit 24, 
for supply to an interpolation circuit 26. 

5 When the movement amount detection circuit 22 detects 
a movement of the image, the area of extraction from the 
entire area W is moved in a direction compensating said 
movement, for example to an area R^ shown in FIG. 2, and 
the extracted image is expanded to the size of the area W by 

10 the electronic zooming circuit 24 and is subjected to inter- 
polation between the lines or between the pixels in the 
interpolation circuit 26. 

Thus the interpolation circuit 26 replenishes the pixel data 
which have become deficient by the expansion in the clec- 
tronic zooming circuit 24, and a D/A converter 28 converts 
thus interpolated image data into an analog signal. Thus the 
output of the D/A converter 28 is a moving image signal 
with reduced image vibration. A video encoder 30 converts 
the output of the D/A converter 28 into a predetermined 
format, for example an NTSC video signal. The output of the 
D/A converter 28 is also supphed to an electronic view 
finder (EVF) 32, for image display. The EVF 32 may also be 
given the output of the video encoder 30. 

^ The above-explained configuration is however unable to 
completely compensate the image vibration when it is large, 
so that the target object may vibrate significantly within the 
image frame or may disappear from the image frame and 
re-appear therein. 

Also in the above-explained configuration, since the 
image signal already subjected to compensation of image 
vibration is displayed on the monitor, the photographer tends 
to misunderstand that the vibration caused by his hands is 
limited and depends on the image vibration compensating 

25 function even though he is in a situation capable of sup- 
pressing the vibration of the hands. For example in case of 
image recording with a camcorder, there is recorded an 
image with vibration which should have been avoided. 
Also in the image vibration compensating device 

4Q explained above, the read-out image is displaced in parallel 
manner corresponding to the vibration of the image, and the 
image has to be expanded in order to avoid the lack of image 
at an end portion, resulting from such image displacement. 
Stated differently, the image is expanded when the compen- 

45 sation for image vibration is in action. 

If said compensation for image vibration is turned on and 
off, there will result deterioration of the image quality by a 
sudden change in the image angle, caused by the presence 
and absence of said image expansion. 

^° SUMMARY OF THE INVENTION 

In consideration of the foregoing, a first object of the 
present invention is to provide an image pickup device 
provided with electronic zooming and optical zooming 

55 functions, capable of ehminating discontinuity in the image 
angles of said electronic and optical zoomings, thereby 
enabling a natural zooming operation. 

A second object of the present invention is to provide an 
image pickup device capable of controlling the optical 

60 zooming according to the function state of the electronic 
zooming, thereby achieving smooth switching between the 
electronic zooming and the optical zooming. 

A third object of the present invention is to provide an 
image pickup device capable of compensating the change in 

65 image angle, when the electronic zooming is turned off, by 
controlling the optical zooming, thereby achieving a satis- 
factory zooming operation. 
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The above-mentioned objects can be attained, according information for expanding said image information according 

to a preferred embodiment of the present invention, by an to the cut-out area determined by said cut-out area control 

image pickup device provided with electronic image vibra- means, zoom magnification control means for controlling 

tion compensating means, comprising electronic zooming the zoom magnification of an optical system of said device, 

means for electronically varying the image magnification of 5 and comparator means for comparing the magnification 

a designated portion of the taken image, a zoom lens information according to said cut-out area and the zoom 

constituting a phototaking lens, zoom detection means for magnification of said optical system, 

detecting the zooming position of said zoom lens, drive ^ seventh object of the present invention is to provide a 

means for zoommg said zoom lens, and control means for recording or reproducing device enabling compensation for 

hnked control of said zoom lens and said electronic zooming lo the image movement at the reproduction of an image signal. 

means so as to maintain the image angle obtained by said -n,^ ,K^,ro a w * k ■ j j- . 

, J • J 1 . - • .J - The above-mentioned object can be attained, according to 

zoom lens and said electronic zooming means at a desig- ^ a- * f . • i_ 

nated value ^ a preferred embodiment of the present invention, by a 

recording or reproducing device comprising an image 

Also in another preferred embodiment of the present pickup device for converting an optical image, obtained 

invention, there is provided an image pickup device pro- 15 from an optical system into an electrical signal, recording or 

vided with a zoom lens serving as a phototaking lens, image reproducing means for recording or reproducing an image 

pickup means for convertmg an optical image fomied by signal, memory means allowing writing or reading of the 

said zoom lens into an electrical signal and electronic image signal, vibration compensating means for reducing 

zooming means for electronically varying the magnification the vibration component of said image signal by controlling 

of a designated portion of the image taken by said image 20 ^j^^ -^^^^ ^-^^^ ^^^^^^ ^^.^ memory means, and image 

pickup means, comprising control means for Unked control input selection means capable of selecting the signal to be 

of said zoom lens and said electronic zooming means so as ^^rittcn into said memory means, either from the image 

to maintain the image angle, obtained by said zoom lens and signal released from said image pickup device or from the 

said electronic zooming means, at a designated value. i^age signal supplied from said recording or reproducing 

Also in still another preferred embodiment of the present ^ means, 

invention, there is provided an image pickup device pro- Thus there is provided an image pickup device which, in 

vided with electronic zooming means for elcctronicaUy the image taking operation, controls the read-out area of the 

expanding the taken image, comprising frame superposing image information stored in the memory means by means of 

means for superposing a frame signal, indicating an image the cut-out area control means, then calculates the magni- 

portion to be expanded by said electronic zooming means, fication of expansion of the image information by the 

with said taken image, and image display means for sclec- calculation means according to the cut-out area of said 

tively displaying the output image of said frame superposing cut-out area control means, also controls the zoom magni- 

means and the output image of said electronic zooming fication of the optical system by the control means, and 

f^^^^^- 2^ compares the zoom magnification determined by said cut- 

A fourth object of the present invention is to provide an out area and that of said optical system by the comparator 

image pickup device capable of compensating the image means, thereby enabling optimum zooming control, 

vibration while maintaining a constant image angle by ^Iso there is provided an image pickup device in which 

cooperation of optical zoommg and electronic zoommg, the vibration component of the image signal is reduced by 

thereby suppressing or reducing the image vibration within ^ controlling the image signal stored in the memory means by 

a wider area whUe stabihzmg the target object in the image ^eans of the vibration compensating means, and the signal 

to be stored in said memory means is selected, by the image 

A fifth object of the present invention is to provide an input selection means, either from the image signal released 

image pickup device capable of displaying, on the monitor, from the image pickup device or from the image signal 

a frame signal indicating the image output area in superpo- 45 supplied from the recording or reproducing means, 

sition on the uken image, thereby enabling to visually sj^n ^^^er objects of the present invention, and the fea- 

confinm the image output area withm the taken image area, ^ures thereof, will become fully apparent from the following 

and, also during the compensation for image vibration, description, to be taken in conjunction with the attached 

enabhng to visually confirm the state of compensation. drawings, 

A sixth object of the present invention is to provide an 50 
antivibration device for an image pickup device, capable of BRIEF DESCRIPTION OF THE DRAWINGS 
suppressing an abrupt variation in the image angle and pjc ^ ^ ^ schematic block diagram of an electronic 
avoiding the influence of vibration of the hands, thereby antivibration system- 
providing a stable image which does not given unpleasant cT/^ 'y ■ • u • .i_ r t. . 
p V * 4U u * \ FIG.2isa view showing the function of the electronic 
feeling to the photographer. 55 antivibration system shown in FIG. 1; 

The above-mentioned objects can be attained, according 1 • ui 1 j- . • ^ . , . ^ 

f , . J. / c . . . FIG, 3 IS a block diagram showing a first embodiment of 

to a preferred embodiment of the present invention, by an . . , . a. . • 

. 1 J . J J -.u J * c the image pickup device of the present invention: 

image pickup device provided with detection means for r-, c 

detecting the amount of vibration of the device or of . ^ >s a flow chart showing the function of the image 

movement of the image information, memory means for 60 P^^^^P ^^^^^ ^^own in FIG. 3; 

storing said image information, and readout means for F'G. 5 is a block diagram of an image pickup device 

reading predetermined image information from said provided with an antivibration device, constituting a second 

memory means in such a manner as to compensate the embodiment of the present invention; 

vibration of the device or of the image information, com- FIG. 6 is a block diagram showing the control state of said 

prising cut-out area control means for controlling the read- 65 antivibration device; 

out area from the image information stored in said memory FIG. 7 is a flowchart showing the control sequence of said 

means, calculation means for calculating magnification antivibration device; 
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FIGS . 8 and 9 are charts showing the relation between the the image processing circuit 46 (more specifically from the 

optical zooming magnification and the electronic zooming memory control circuit 50); an adder 72 for adding the frame 

magnification in said anti vibration device; signal, generated from the frame generation circuit 70, to the 

FIG. 10 is a block diagram showing the control sequence output of the image sensor 42; a selector switch 74 for 

of an antivib ration device constituting a third embodiment of 5 selecting either the output of the adder 72 (at a contact a) or 

the present invention; and the output of the D/A converter 60 (at a contact b); and an 

HG. 11 is a block diagram of an image pickup device electronic view finder (EVF) 76 for displaying an image of 

provided with an antivibration device, constituting a fourth ^'^"^^ selected by said switch 74. 

embodiment of the present invention. Also there are provided a system control circuit 78 

50 composed of a microcomputer and serving to control the 

DETAILED DESCRIPTION OF THE entire system, particularly the image processing circuit 46, 

PREFERRED EMBODIMENTS the optical zoom control circuit 68 and the switch 74; and an 

, L ^ „ . . .„ , , . , . operation unit 80 provided with keys and switches for 

In the foUowmg there will be explained a first embodi- entering instructions into the system control circuit 78. 

ment of the present mvention, with reference to the attached 15 t„ .u^ .„u„j „.„* „i, *u • u *• 

drawin s In the present embodiment, when the image vibration 

^ ' exceeds a certain level so that the object cannot be 

1st Embodiment stabilized, the optical zoom control circuit 68 varies the 

magnification of the zoom lens 40 so as to maintain the 

FIG. 3 is a schematic block diagram of an embodiment of image vibration within a range processable by the image 

the present invention, wherein shown arc a zoom lens 40 processing circuit 46, and the electronic zooming circuit 56 

constituting a phototaking lens; a photosensor 42 for con- varies the magnification of the electronic zooming so as to 

verting an optical image, formed by the zoom lens 40, into cancel the variation in the image angle resulting from the 

an electrical signal; an A/D converter 44 for converting the variation in the magnification of the zoom lens 40, thereby 

analog output signal of the photosensor 42 into a digital maintaining a constant phototaking image angle, 

signal; and an image processing circuit 46 for reducing the ^ This control sequence will be explained with reference to 

image vibration by detecting the amount of movement of the a flow chart shown in FIG. 4. 

image, utilizing an image memory 48. Said image process- At first there is executed initialization (SI). More 

ing circuit 46 is provided with a memory control circuit 50 specifically, the zoom position of the zoom lens 40 is read 

for controlling the image memory 48, a movement amount from the output of the zoom encoder 66, and an initial value 

detection circuit 52 for detecting the amount of movement of ^° Kq is set for the rate of expansion of the electronic zooming, 

the image by calculation between the image frames, an Then the image taken by the image sensor 42 is stored in 

object position detection circuit 54 for detecting the object the image memory 48 (S2). More specifically, the image 

position, and an electronic zooming circuit 56 for effecting signal released from the image sensor 42 is converted by the 

image expansion or the like. converter into a digital signal, which is written into the 

The object position detection circuit 54 tracks a desig- image memory 48 by the memory control circuit 50 of the 

nated object image (for example an image at the center of the image processing circuit 46. 

image frame at the start of a phototaking operation or at the Then the movement amount detection circuit 52 of the 

manipulation of an object designating switch in an operation image processing circuit 46 reads the image data stored in 

unit 80 to be explained later) and detects and stores the ^ the image memory 48, and detects the amounts of movement 

object position over several fields (or frames). The algorithm in the x- and y-directions, by comparative calculation with 

for detection is similar to that for detecting the amount of the image data of a next image frame supplied from the A/D 

movement, and is capable of detecting the movement of an converter 44 (S4). 

arbitrary object image and tracking the same by comparative if the detected amounts of movement indicate an image 

calculation of the image mformation of plural image fields. vibration exceeding a predetermined level (85), the read-out 

There are further shown an interpolation circuit 58 for area from the image memory 48 is displaced, in the memory 

interpolating necessary data between the lines or between control circuit 50, by amounts compensating the detected 

the pixels of an image, electronically expanded by the amounts of movement. Thus a new read-out area R^ shown 

electronic zooming circuit 56 in the compensation of vibra- in FIG. 2 is set in the memory control circuit 50 (S6). If the 

tion by the image processing circuit 46; a D/A converter 60 50 image is practically free from vibration, the initial read-out 

for converting the output of the interpolation circuit 58 into area R^ is set in the memory control circuit 50. 

an analog signal; and a video encoder 62 for converting the Then the object position detection circuit 54 detects the 

image signal from the D/A converter 60 into a video signal current object position (ST), by referring to the image data 

of a predetermined format, for example of NTSC format. stored in the image memory 48, those of a next image frame 

The output of said video encoder 62 is supplied to an image 55 released from the A/D converter 44, and the stored past 

recording apparatus 63 such as a video tape recorder or a object position. The image processing circuit 46 discrimi- 

video cassette recorder. nates whether the object is vibrating on the image frame. 

There are further shown a zooming motor 64 for varying based on the current and past object positions (S8). 

the magnification of the zoom lens 40; a zoom encoder 66 If the object is not stabilized (S8), the image processing 

for detecting the zooming position of the zoom lens 40; an 60 circuit 46 instructs the optical zoom control circuit 68 to 

optical zoom conUrolling circuit 68 for controlling the zoom- shift the zoom lens 40 to a wider image angle, and regulates 

ing motor 64 according to the output of the zoom encoder 66 the zoom rate K of the electronic zooming circuit 56 so as 

and the control signal from the image processing circuit 46; to maintain a constant image angle by the combination of the 

a frame generation circuit 70 for generating a frame signal optical zooming of the zoom lens 40 and the electronic 

to be displayed in an extracted portion in the entire 65 zooming (S9). In response to said instruction, the optical 

image frame W (cf. FIG. 2), during the image vibration zoom control circuit 68 drives the zooming motor 64 by a 

compensating function, according to a timing signal from predetermined amount, thereby shifting the magnification of 
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the zoom lens 40 by a predetermined unit toward the wider to the compensation of vibration, so that the photographer 

image angle. Subsequently the sequence returns to the step can visually confirm the effect of compensation of the 

S2 to effect again the storage of the taken image into the vibration. 

image memory 4S (S2) and the detection of amounts of in the above -explained embodiment, in the compensation 

movement (S4). 5 of the vibration of the image sensor, there is conducted an 

On the other hand, if the object is stabilized (S8), the image processing of expanding a part of the taken image of 

electronic zooming circuit 56 effects the electronic zooming the ordinary image size to a predetermined size, but it is 

with a preset zoom rate K (SIO). More specifically, the naturally applicable also to an image pickup device provided 

image data of the read-out area set in the step S5 are read with an image vibration compensating circuit or an antivi- 

from the image memory 48, then expanded with the zoom lO bration circuit which employs an image sensor with an 

rate K and supplied to the interpolation circuit 58, which image pickup area larger than the ordinary image size and 

effeas interpolation on the pixel data which have become the output pixel area is selected according to the detected 

deficient by the electronic zooming. The D/A converter 60 amounts of movement. 

converts thus interpolated image data into an analog signal, As will be easily understood from the foregoing 
which is converted by the video encoder 62 into a video 15 description, the above-explained embodiment allows to sup- 
signal of NTSC format. The output of the video encoder 62 press or reduce the image vibration, while stabilizing the 
is a video signal with reduced image vibration. target object in the image area. Also a frame signal, indi- 

The above-explained combination of the optical zooming eating the output image area, is superposed on the taken 

allows to suppress or reduce the image vibration, while image displayed on the monitor, so that visual confirmation 

stabilizing the target object within the image area. There is ^ is rendered possible on the image output area within the 

also provided an advantage that the phototaking operation taken image area, and also on the status of compensation of 

can be continued with a constant image angle. the vibration. 

Also in the present embodiment, the effect of compensa- Embodime t 
tion of the image vibration can be visually conformed on the 

monitor image. The user instructs the system control circuit ^ In the following there will be explained a 2nd embodi- 

78 through the operation unit 80, whether the image already ment of the present invention, for avoiding discontinuity in 

subjected to the compensation of vibration or that prior to the image angle, utilizing the electronic zooming and the 

said compensation is to be displayed on the monitor. In optical zooming. 

response the system control circuit 78 connects the switch More specifically, the variation in the image angle result- 

74 to the contact b for displaying the image subjected to said ing from the switching between the active and inactive states 

compensation of vibration, or to the contact a for displaying of the electronic anlivibration is compensated by the optical 

the image prior to said compensation. zooming. 

In case of monitor display of the image prior to the FIG. 5 is a block diagram of an image pickup device with 
compensation of vibration, the image processing circuit 46 an anlivibration device, constituting a second embodiment 
supplies the frame generation circuit 70 with the positional of the present invention, wherein shown are a zoom lens 
information of the read-out area from the image memory (optical system) 101 for forming an optical image; an image 
48, based on the result of detection of the amounts of sensor (CCD image sensor) 111 for converting said optical 
movement by the movement amount detection circuit 52. In image into an electrical signal; an A/D converter 112; and a 
response said frame generation circuit 70 generates a frame ^ control circuit 113 which serves to detect the vibration of the 
signal, for displaying a frame surrounding the read-out area image signal from the image sensor 111, determine the 
R^. The adder 72 adds the frame signal, from the frame amounts of movement of said image signal, obtain the image 
generation circuit 70, to the image signal released from the information from a field memory 116, to be explained later, 
image sensor 42, and supplies the added signal to the contact in a predetermined manner so as to reduce the vibration 
a of the switch 72. The output of the adder 72 is supplied, component of said image signal according to thus deter- 
through said switch 72, to the electronic view finder 76. mined amounts of vibration and expand the entire image, 

Thus the EVF 76 displays the image signal of the entire and is provided with memory control means 113a, move- 
taken image W, with a superposed frame indicating the ment amount detection means 1136 and electronic zoom 
read-out area R^, whereby the photographer can visually control means 113c. 

confirm the effect of compensation of the image vibration. 50 There are further provided interpolation means 114 for 

When the zoom lens 40 is shifted to a wider image angle, generating an interpolated pixel signal from the image 

there is also varied the frame displayed by the frame signal information of two or more adjacent pixels; an A/D con- 

from the frame generation circuit 70, so that the photogra- verier 115; a field memory 116 for write-in and read-out of 

pher can also visually confirm the division of functions of the image information, connected to the memory control 

the optical and electronic zooming, and can therefore select 55 means 113fl; and a controller 117 for controlling the elec- 

more appropriate phototaking conditions. tronic zooming and the optical zooming, connected to the 

Naturally the image processing circuit 46 continues to electronic zoom control means 113c, a zooming motor 118 

effect the compensation of vibration as explained above, and for displacing the zoom lens 110, and an encoder 119 for 

the D/A converter 60 provides the image signal after said detecting the zoom ratio of the zoom lens 110. 

compensation of vibration, which is converted into a video eo In the following explained is the function of the antivi- 

signai by the video encoder 62 and supplied to the image bration device of the present embodiment explained above, 

recording apparatus 63, which thus records thus compcn- The optical image formed by the zoom lens 110 is 

sated image signal. converted into an electrical signal by the image sensor 111. 

In case of monitor display of the taken image after Thus obtained image signal is converted by the A/D con- 
compensation of the vibration, the output of the D/A con- 65 verier 112 into a digital signal, and the image information of 
verter 60 is supplied through the switch 74 to the EVF 76. a field is stored in the field memory 116. Said image 
Thus the EVF 76 receives the image signal already subjected information is also supplied to the control circuit 113, for 
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detecting the amounts of movement in the same manner as is conducted between the active and deactivated states of 

in the aforementioned conventional circuit. The image sig- antivib ration, the absolute zoom magnification is at first read 

nal stored in the field memory 116 is read, according to thus and stored (step 101). Then there is discriminated whether 

detected amounts of movement. the electronic 2X)oming operation for the antivibration is 

Then, in order to convert the size of the image signal read 5 completed (step 102), and, if completed, the present control 

from the field memory 116 into the original scanning width sequence is terminated. If not completed, the electronic 

of the output image, there is determined the number of pixels zoom magnification is read (step 103), and then the optical 

required per normal output period of a pixel, and an inter- zoom magnification is read (step 104). Then there is 

polation is accordingly conducted by the interpolation discriminated, based on thus read magnifications, whether 

means 114. Thus interpolated signal is converted by the D/A the following equation (1) is satisfied: 
converter 115 into an analog signal. 

In such configuration, if the device is shifted for example absolute zoom magnification 

from the active state of antivibration function to the deac- cl^troniczcommagaiBcauon ^ "■"^^ '-^^fi-'^- 
tivated state, the image angle is abmptly reduced because the 
image is expanded in said active state in order to avoid the 

lack of image at the end portion. equation (1) is satisfied, the sequence returns to the 

However, an extremely smooth transition from the active step 101. If not satisfied, the zoom lens 110 is driven to 
state of antivibration to the deactivated state can be control the optical zooming (step 106), thereby maintaining 
achieved, without the change in the image angle, when an the absolute zoom magnification at a constant value. Sub- 
unrepresented selector switch is manipulated, by shifting the sequently the sequence returns to the step 101. 
optical zooming toward the telephoto side corresponding to if the above-explained control is executed while the zoom 
the amount of rniage expansion in the antivibration function. magnification is externally varied, said control is conducted 

This can be achieved by the control of magnification of with a zooming speed which is the same as that of said 
the zoom lens 10 and that of the electronic zooming, by 25 external zooming operaiton. Also if said absolute zoom 

means of the controller 117. magnification exceeds the magnification of the optical 

FIG. 6 is a block diagram showing the control state in zooming, the compensation by the optical zooming alone is 

such situation. no longer possible. Consequently the electronic zooming 

Infonmation on the magnification of electronic zooming, systeni is maintained at a magnification when the optical 
obtained from electronic zoom magnification detection 30 zoommg system reaches the maximum image angle. FIG. 9 
means 120, is supplied to the controller 117, and a control ^"^"^^ example of variations in time of the zoom mag- 
signal therefrom is supplied to the zooming motor 118 to "ifications. In this example, the maximum value of the 
displace the zoom lens 110. The position of said zoom lens °P^'^^ ^"^^ magnification is 8 times. 
110 is detected by the encoder 119, and the detection signal Utht image angle of the optical zoom magnification alone 
therefrom is supplied to the controller 117. 35 is less than the minimum image angle enabling the antivi- 

When said selector switch is shifted from the active state ^^^^^^^ function, the transition to the active state of antivi- 

of antivibration to the deactivated state, the electronic zoom Oration is mhibited until an external authorization is given, 

control means 113c gradually reduces the magnification of thereby the photographer is allowed to select an arbitrary 

electronic zooming to a predetermined value, and the zoom- angle. In this case, the command for transition to the 
ing motor 118 is controlled according to said information on ^ ^^^^^^ ^^^^^ antivibration is withheld, and said active state 

the magnification of electronic zooming, fi-om the electronic ^ initiated when the image angle of the optical zooming 

zoom magnification detection means 120, to displace the exceeds the minimum image angle enabling the antivibra- 

zoom lens 110 thereby controlhng the optical zooming so as ^ ^^^"S^ »° ^^^^^ ^"gl® externally 

to maintain the previous image angle. permitted. 

On the other hand, when said selector switch is shifted function is extremely useful when the priority is to 

from the deactivated state of antivibration to the active state, S^ven to the unage angle, also in consideration of a fact 

the magnification of electronic zooming is gradually that the vibration is not conspicuous in the vicinity of the 

increased to a predetermined value, and the zooming motor minimum unage angle. 
118 is controlled according to said information on the 
magnification of electronic zooming, to displace the zoom 



3rd Embodiment 



lens 110 thereby controlling the optical zooming so as to In the following there will be explained a 3rd embodiment 

maintain the previous image angle. of the present invention, with reference to FIG. 10, which is 

In an example of such control, the electronic zoom a block diagram showing the control stale of an antivibration 
magnification and the optical zoom magnification are nor- 55 device in the image pickup device of the present embodi- 

malized with respect to the image angle so that the absolute ment. 

magnification can be determined by the multiplication of the Referring to FIG. 10, the magnification of a zoom lens 110 

two, and, when the electronic zoom magnification is gradu- is detected by a zoom encoder 119, of which detection 

ally increased or decreased, the optical zooming system is so signal, constituting optical zoom information, is supplied to 

controlled as to maintain said absolute magnification con- a controller 117. Said controller 117 supplies electronic 

stant until the electronic zooming is temiinaled, as shown in zoom control means 113a with a control signal to control the 

FIG. 8. In this embodiment the optical zooming has a electronic zooming. 

magnification of 9 times or larger, and, in the active state of More specifically, when the selector switch is shifted from 

antivibration, the electronic zoom magnification is 1.5 times, the active state of antivibration to the deactivated stale the 
corresponding to the aforementioned cut-oul size. ^5 magnification of optical zooming (zoom lens 110) is gradu- 

The sequence of such control will be explained with ally decreased, and, based on the optical zoom information 

reference to a How chart shown in FIG. 7. When a switching from the zoom encoder 119, the electronic zoom control 



12/31/2003, EAST Version: 1.4.1 



us 6,172,707 Bl 



11 



12 



means 113c controls the electronic zooming so as to main- 
tain the previous image angle. 

On the other hand, when the selector switch is shifted 
from the deactivated state of anlivib ration to the active state, 
the magnification of the optical zooming is gradually 
increased, and, based on the optical zoom information from 
the zoom encoder 119, the electronic zoom control means 
113a controls the electronic zooming so as to maintain the 
previous image angle. 

4th Embodiment 



15 



In the following there will be explained a 4th embodiment 
of the present invention, with reference to FIG. U, which is 
a block diagram of an antivibration device of the image 
pickup device of the present embodiment, wherein same 
components as those in FIG. 5 are represented by same 
symbols and will not be explained further. 

The antivibration device of the present embodiment is 
provided, in the system shown in FIG. 1, additionally with 
two switches 121, 122 thereby rendering the signal input to '^^ 
the A/D converter 112 selectable from the CCD image 
sensor 111, an image signal record/reproducing apparatus 
123 or an external output terminal (line out) 124. 

In the configuration shown in FIG. 11, when the first 
switch 121 is placed in a position 1-A and the second switch ^ 
122 is placed in a position 4-B, the antivibration function 
can be attained at the phototaking operation as in the 
aforementioned conventional example. 

When the first and second switches 121, 122 are respec- 
tively placed in positions 3- A and 4-C, the image signal ^ 
reproduced from the apparatus 123 is converted into a digital 
signal by the A/D converter 112, and the image information 
of a field is stored in the field memory 116. At the same time 
said image information is supplied to the control circuit 113, 
for detecting the amounts of movement as in the conven- 
tional configuration. The image signal stored in the field 
memory is read, according to thus detected amounts of 
movement. 

In order to convert the re ad -out size from the field 
memory 116 into the original size of the scanning width, 
there is determined the number of pixels required per 
ordinary output period of a pixel, and an interpolation is 
executed on the signal read from the field memory 116, by 
the interpolation means 114. The interpolated signal is 
converted by the D/A converter 115 into an analog signal, 
which is supplied to an external output terminal 117 or a 
view finder (not shown). 

Also when the first and second switches 121, 122 are 
respectively placed in positions 2-A and 4-C, the image 
signal entered from an external input terminal (line in ) 125 
is processed as explained above and is recorded by the 
record/reproducing apparatus 123. 

Th is con figuration allows to use the electronic zooming 
function also during the reproducing operation. 

As explained in the foregoing, in an antivibration device 
for electrically processing the image information obtained 
after a phototaking operation and eliminating the component 
of image vibration, the foregoing embodiment of the present 
invention controls the magnifications of electronic zooming 6o 
and optical zooming in correlated manner at the shifting 
between the active and deactivated states of said antivibra- 
tion device, thereby achieving smooth switching between 
such active and deactivated states of the antivibration 
device, thus enabling a smooth phototaking operation. 55 

Also in an antivibration device for electrically processing 
the image information obtained after a phototaking opera- 



tion and eliminating the component of image vibration, the 
foregoing embodiment of the present invention provides 
input selector means for selecting the signal to be stored in 
the memory means from either the output image signal of the 

5 image sensor or the image signal reproduced from a record/ 
reproducing apparatus, wherein a single device enables not 
only a phototaking operation with antivibration function but 
also preparation of a stable image with compensation of 
vibration, in an arbitrary portion of the recorded image 

10 obtained after a phototaking operation. 
What is claimed is: 

1. An image pickup device comprising: 
electronic zoom means for performing an electronic zoom 

operation on a designated portion of a picked-up image 
with changeable magnification; 
a zoom lens; and 

control means operative upon vibration amount of said 
device greater than a predetermined value for control- 
ling said electronic zoom means and said zoom lens to 
drive said zoom lens so as to reduce motion of an image 
formed by said zoom lens and to control said electronic 
zoom means to correct the image angle of the desig- 
nated portion of the image changed by the driving of 
said zoom lens by the electronic zoom operation by 
said electronic zoom means. 

2. A device according to claim 1, further comprising: 
frame superposing means for superposing a frame signal 

indicating an image portion to be expanded by elec- 
30 tronic zoom means within a taken image, to said taken 
image; and 

image display means for selectively displaying the output 
image of said frame superposing means or the output 
image of said electronic zoom means. 
35 3. An apparatus according to claim 1, wherein said control 
means controls said zoom lens and said electronic zoom 
means to drive said zoom lens to move said zoom lens in a 
wide direction and to maintain the image angle obtained by 
said zoom lens and said electronic zoom means at a desig- 
40 nated value by correcting change of the image angle caused 
by the driving of said zoom lens by the electronic zoom 
means when the vibration amount is greater than the pre- 
determined value. 

4. An apparatus according to claim 1, wherein said 
45 electronic zoom means includes a memory for storing an 

image signal and memory control means for variably con- 
trolling a read out area of said memory, and said control 
means changes the read out area according to the movement. 

5. An apparatus according to claim 4, further comprising 
so movement detecting means for detecting a movement vector 

from the image signal and estimating the vibration amount. 

6. An image pickup device provided with a zoom lens, 
image pickup means for converting an optical image formed 
by said zoom lens into an electrical signal, and electronic 

ss zoom means for electronically converting the magnification 
of a designated portion of the image taken by said image 
pickup means, comprising: 

a control device operative upon vibration amount of said 
device greater than a predetermined value for control- 
hng said zoom lens and said electronic zoom means to 
drive said zoom lens so as to reduce motion of an image 
formed by said zoom lens and to maintain the image 
angle obtained by said zoom lens and said electronic 
zoom means at a designated value by correcting change 
of the image angle caused by the driving of said zoom 
lens by the electronic zoom operation of said electronic 
zoom means. 
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7. An apparatus according to claim 6, wherein said control 
means controls said zoona lens and said electronic zoom 
means to drive said zoom lens in a wide direction and to 
maintain the image angle obtained by said zoom lens and 
said electronic zoom means at a designated value by cor- 
recting change of the image angle caused by the driving of 
said zoom lens by the electronic zoom means when the 
vibration amount is greater than the predetermined value. 

8. An apparatus according to claim 6, wherein said 
electronic zoom means includes a memory for storing an 
image signal and memory control means for variable con- 
trolling a read out area of said memory, and said control 
means changes the read out area according to the movement. 

9. An appareatxis according to claim 8, further comprising 
movement detecting means for detecting a movement vector 
from the image signal and estimating the vibration amount. 

10. An apparatus according to claim 2, further comprising 
displaying means for displaying an area corresponding to the 
designated portion in an image screen. 

11. An image pickup device having active and deactivated 
states of antivibration comprising: 

detection means for detecting the amount of vibration of 
image information; 

memory means for storing said image information; 

read-out means for controlling a read-out area of said 
memory means so as to reduce the vibration of said 
image information according to detection of the vibra- 
tion by said detection means; 

calculation means for calculating the magnification for 
expanding said image information, according to a size 
of the read-out area; 

zoom magnification control means for controlling the 
zoom magnification of an optical system of the device; 
and 

control means for controlling to maintain a total magni- 
fication of the zoom magnification determined on the 
size of the read-out area and the zoom magnification of 
said optical system when said image pickup device is 
shifted between the active antivibration and the deac- 
tivated antivibration states. 

12. An image pickup device according to claim 11, further 
comprising: 

selector means for arbitrarily selecting an active state or 
a deactivated state of antivibration function; and 

wherein said control means controls the zoom magnifi- 
cation of the read-out area from said memory means 
and the zoom magnification of said optical system in 
mutually correlated manner, at the switching from said 
active state to said deactivated state or from said 
deactivated state to said active state of anti -vibration 
function, so as to maintain the image angle prior to said 
switching. 

13. An image pickup device according to claim 11, 
comprising control means for controlling the zoom magni- 
fication determined by the read-out area from said memory 
means and the zoom magnification of said optical system in 
such a manner that the product of said zoom magnifications 
becomes constant. 

14. An image pickup device according to claim 11, further 
comprising correction means which, in case the image angle 



25 



35 



defined by the zoom magnification determined by said 
read-out area and the zoom magnification of said optical 
system exceeds the mazimum image angle of- the zoom 
magnification alone of said optical system, preferentially 
sets the zoom magnification of said optical system at the 
maximum image angle and corrects the deficient image 
angle by the zoom magnification of said read-cut area. 

15. An image pickup device according to claim 11, further 
comprising; 

inhibiting means which, in case the image angle by the 
zoom magnification alone of said optical system is less 
than the minimum image angle enabling the 
antivibration, inhibits the transition to the active state 
of antivibration until an external permission is 
obtained. 

16. An image pickup device according to claim 15, 
comprising: 

releasing means for releasing the inhibition for transition 
to the active state of antivibration by said inhibiting 
means, when the image angle by the zoom magnifica- 
tion alone of said optical system exceeds the minimum 
image angle enabling the antivibration. 

17. A magnification control apparatus comprising: 
optical zoom means for optically varying a magnification; 
electronic zoom means for electrically varying the mag- 
nification; 

movement correction means for correcting a movement of 
an image caused by a movement of said apparatus; 

control means for controUing said optical zoom means 
said electronic zoom means to maintain a total magni- 
fication defined by said optical zoom means and said 
electronic zoom means when said movement correction 
means is shifted between an operating slate and non- 
operating state. 

18. An apparatus according to claim 17, wherein said 
electronic zoom means has a memory for storing an image 
signal and memory control means for variably controlling a 
read out area of said memory and said control means 
changes the read out area according to the movement of the 
image. 

19. An apparatus according to claim 18, wherein move- 
ment correction means includes detecting means for detect- 
ing a movement vector from the image signal and estimating 
the vibration amount and correcting means for correcting 
said electronic zoom by variably controlling the read out 
area on the basis of the movement vector. 

20. An apparatus according to claim 27, further compris- 
ing: 

selector means for arbitrarily selecting the operating state 
or the non-operating stale of said movement correction 
means; and 

wherein said control means controls the magnification of 
said electronic zoom means and the magnification of 
said optical zoom means in mutually correlate manner, 
at the switching from said operating state to said 
non-operating state or from said non-operating state to 
said operating state, so as to maintain the total magni- 
fication. 
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